That the pancreatic cells of rats which were fed with non-protein diet for 10 and 20 days, have shown an inactive secretory function even after the administration of diet and an abnormality in the cell structure which was peculiar to the case of giving non-protein diet, and that the secretion of the gastric hormone productin (FUJIE) which is a histamine-like substance and promotes the production of zymogen granules in the pancreatic cell, was also inferior, were demonstrated for the first time in the author's previous research (Arch. hist. jap. 11, p. 91, 1956) . Then the rats were fed with the author's histidine-diet (1mg and 5mg of histidine daily per rat, was added to non-protein diet) for same periods, so that whether the above results were due to the absolute lack of protein or due to the lack of histidine (which is an amino acid contained an imidazol group and related to histamine), might be ascertained. The results demonstrated that the abnormality in the cell structure was still recognizable but the active secretory function which was similar to that of normal rats could be recognized and that the secretion of productin was also active (Arch. hist. jap. 12, p. 541, 1957) . It will be worthy of notice that considerable difference in the performance of the secretory function can be recognized, as mentioned above, according to the addition of an amino acid, histidine.
Here, it might be asked if histidine was connected with the secretion of productin which is a histamine-like substance, because histidine and histamine are of the same group to have been containing an imidazol group, or histidine was able to inhibit the non-functioning of the pancreatic cell due to the lack of protein. To answer fully this question, it will be required to demonstrate whether the pancreatic cells after the giving of a non-protein diet have the power to initiate the secretory function or not.
I. Materials and Methods.
Adult and male rats, weighting 100-120g, were fed for 10 and 20 days with non-protein diet (concerning which see Arch. hist. jap. 11, p. 91, 1956 and 12, p. 541, 1957) , and the following experiments were then performed on the rats still not fed with non-protein diet on the next day, viz. 11th and 21st day.
1. Histamine hydrochloride which is believed to promote the production of zymogen granules in the pancreatic cells, was injected subcutaneously into rats, they were killed respectively 1/3, 2/3, 1, 11/2 and 2hrs. after the injections and materials were taken. 2. Acetylcholine (30mg/kg) which stimulates the peripheral ends of the parasympathetic nerve, and eserine (0.1mg/kg) which inhibites the splitting of acetylcholine in vivo and promotes its action, were mixed and injected subcutaneously, so that productin might be secreted into the blood from the gastric surface cells. Procedure then followed as in 1 above, the rats were killed and materials were taken.
LUNA's liquid was injected from the left heart ventricle under ether narcosis for the vital fixation, then small pieces were taken from the pancreas and the glandular portion of the stomach. They were placed in KOLSTER's liquid for the II.
Observations.
a) The pancreatic cell.
To summarize the observations on the pancreatic cells, the author applied the same method which the author reported previously.
For the results obtained in the case of giving non-protein diet for 10 and 20 days, see Arch. hist. jap. 11, p. 91 and in the case of giving histidine-diet, see same Arch. 12, p. 541. b) The gastric surface cell. The quantity of the productin vacuoles in the gastric surface cells was tabulated, by using same method on the quantitative representation of the vacuoles, as was used and reported by NAKAI in Arch. hist. jap. 10, p. 231. In case of histamine injection, a dense distribution, an increase, an accumulation and a size irregularity of zymogen granules in the cell, a corpulence and an increase of guitar-shaped or supra-short rod shaped or granule-shaped plastosomes are noticeable after the injection. These are proofs of the active production of zymogen granules in the pancreatic cells. However the discharge of zymogen granules from the cells can hardly be considered to be promoted actively, because the gland lumen is always empty, or at most, contained only a few granules.
The above results will be nothing else but an proof of the action of histamine, because it was previously demonstrated that histamine promoted the production of zymogen granules in the pancreatic cells and secretin which was secreted from the duodenal mucosa, promoted the discharge of them. FUJIE (Arch. hist, jap. 3, 1952) has reported the results in which 3mg histamine hydrochloride was injected subcutaneously into the normal rats and the pancreatic cells observed. Comparing the author's results with those of FUJIE's, the producing of zymogen granules in the cells in the both cases are similar.
In the case of injection of acetylcholine and eserine, a little increase in number of zymogen granules and a slight granulation of platosomes can be seen only in cases of 1/3 and 2/3hrs. after the injection. The gland lumen never differs from that in case of histamine injection. In this case the cells which contain no zymogen granule, no plastosome and unclearly bounded small vacuoles in the over-half of the cell body, or contain giant vacuoles, likely to be fused into one, or the cells containing the abnormally shaped plastosomes, drop-shaped, comma-shaped, circle-shaped etc, in the under-half of the cell body can be found, as was mentioned in note 3 and 4. The existence of these cells may be explained by the stimulation of the peripheral ends of the parasympathetic nerve because they have never been found in cases of histamine injection.
At any rate, the remarkable inferiority in the production of zymogen granules must be noticed. With regard to the cause, the productin vacuoles in the gastric surface cells must be studied. The main reason why the author injected acetylcholine and eserine was because of the greater influence which the parasympathetic nerve has on the productin secretion of the gastric surface cells than on the secretory function of the gastric gland cells and the pancreatic cells (FUJIE et al; Arch. hist. jap. 5, p. 185, 1953) . Also because acetylcholine when injected was considered to has been rendered inactive by cholinesterase so that action was hardly recognized (FUJIE et al: Arch. hist. jap. 3, p. 403, 1952) . Thus the author considered it is possible to stimulate the peripheral ends of the parasympathetic nerve by injecting a mixture of acetylcholine and eserine, and to discharge productin from the gastric surface cells and then, consequently, to observe the production of zymogen granules in the pancreatic cells. However, the results obtained here have shown that the discharge of productin vacuoles was considerably less after the injection of acetylcholine and eserine compared with the results obtained when normal starved rats were used (Table 5 ). As was demonstrated by the result of the histamine injection the pancreatic cells have the active faculty of producing zymogen granules, the in-feriority in the production of zymogen granules after the injection of acetylcholine and eserine must be considered to be due to the negligible discharge of productin. In other words, it is due to the lack of stimulus which promotes the production of zymogen granules in the pancreatic cells, and not to the secretory function itself of the pancreatic cells.
According to the results obtained here, the author concludes that the produc tion of zymogen granules in the pancreatic cells is likely not inhibited, but the discharge of productin from the gastric surface cells decreases remarkably after giving non-protein diet for 10 and 20 days. The conclusion bears out the results of the author's former researches, that is, the result reported at the first (Arch. hist. jap. 11, p. 91) means that the pancreatic cells of rats fed with non-protein diet, have, in fact, an active faculty to produce zymogen granules, but can not show an active performance even after the administration of diet, because of the inferior discharge of productin from the gastric surface cells. In other words, the production is inferior because of a lack of stimulus to promote it. The result reported at the second (Arch. hist. jap. 12, p. 541) means that if histidine is given with non-protein diet, the discharge of productin is initiated as normal and the pancreatic cells can perform the active secretory function, although the animal is perfectly lacking in protein.
Histidine was well known as a very amino acid contained an imidazol group, and productin of FUJIE has been demonstrated to be also a substance contained an imidazol group (Arch. hist. jap. 13, 1957) , and it is very interesting to note that the discharge or non-discharge of productin from the gastric surface cells can be controlled by the inclusion or non-inclusion of histidine in the diet.
IV. Summary.
Whether the pancreatic cells have been maintaining a faculty to perform the active secretory function after giving non-protein diet or not was studied so that the results such as the author has obtained in the former researches, might be made more clear, in these researches, the remarkable inferiority of the secretory function of the pancreatic cells in case of giving non-protein diet, the marked superiority in case of high protein diet, the superior function in case of histidine diet (histidine was added into non-protein diet), and the presence in great numbers or in small numbers of vacuoles in the gastric surface cells according to an inferiority and a superiority of the secretory function in the pancreatic cells were demonstrated.
Injecting histamine hydrochloride 3mg subcutaneously, the marked production of zymogen granules can be seen, similar to those of normal rats, and the soundness of the pancreatic cells in their secretory function is recognized. Injecting acetylcholine and eserine in order to stimulate the peripheral end of the parasympathetic nerve and the discharge of the gastric hormone productin from the gastric surface cells, the production of the granules can be seen only for a short time after the injection and there is no active discharge of productin.
Here, it is believed that the lack of protein resulting from a non-protein diet brings about not functional degeneration in the pancreatic cell itself but an inhibition in the discharge of productin from the gastric surface cells and that histidine in the diet can prevent this inhibition. jap. 12 (1957). -Nakai, K.: Experimental and cytological studies on the effects of surplus Histamine to a function of gastric gland. III. Observation of the surface cells of the gastric mucosa and a conclusion, obtained from here, to the results on the gastric gland cells. Arch. hist. jap. 10 (1956) .
